Akt activation through the phosphorylation of erythropoietin receptor at tyrosine 479 is required for myeloproliferative disorder-associated JAK2 V617F mutant-induced cellular transformation.
The disruption of Janus kinase 2 (JAK2) signaling regulation by its point mutation, V617F, is involved in various myeloproliferative disorders (MPDs). JAK2 V617F mutant induced constitutive activation of Akt when erythropoietin receptor (EpoR) was coexpressed; however, the physiological role of Akt activation in MPDs has not been elucidated. LY294002, a phosphoinositide 3-kinase (PI3K) inhibitor, inhibited Akt activation and induced apoptotic cell death in cells expressing JAK2 V617F mutant and EpoR. Previously, it has been shown that the phosphorylation at Y479 in EpoR is critical for the interaction with PI3K, an upstream molecule of Akt. Hence, EpoR mutant with a point mutation of Y479F, which fails to activate Akt, is useful for addressing the role of Akt activation in JAK2 V617F mutant-induced tumorigenesis. Interestingly, under the expression of EpoR Y479F mutant, JAK2 V617F mutant failed to exhibit potent anti-apoptotic activity. In addition, JAK2 V617F mutant-induced phosphorylation of CREB and GSK-3β was significantly decreased in cells expressing EpoR Y479F mutant, resulting in the downregulation of Bcl-XL and Mcl-1 expression. Furthermore, compared with when nude mice were inoculated with cells expressing JAK2 V617F mutant and EpoR, the lifespan of nude mice inoculated with cells expressing JAK2 V617F mutant and EpoR Y479F mutant was effectively prolonged. Taken together, it was clarified that PI3K-Akt activation through the phosphorylation of EpoR at Y479 is required for oncogenic signaling of JAK2 V617F mutant and that targeted disruption of this pathway has therapeutic utility.